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Abstract 
Many infrastructure agencies adopt sustainability objectives at a corporate level and incorporate 
sustainability targets and indicators as part of corporate reporting processes. These objectives are 
expected to translate to all stages of the project delivery process, including project selection. For 
infrastructure capital works projects and programs, a robust project management approach involves 
the development of a business case to guide investment decision making. A key tool in the 
assessment of project options and selection of a delivery strategy is Cost Benefit Analysis 
(CBA). Infrastructure providers are required to undertake cost benefit analysis to support project 
selection through regulatory approval and budgetary processes. This tool has emerged through the 
prism of economic analysis rather than sustainability.  A literature review reveals the limitations 
of CBA alone to effectively evaluate economic, environmental and social externalities or impacts that 
apply over a long time frame, and that are ultimately irreversible. Multi-Criteria Analysis (MCA) has 
been introduced as a means to incorporate a wider array of factors into decision making such as 
sustainability. This, however, presents new challenges with issues around how to transparently 
represent wider community values in the selection of a preferred solution.  
Are these tools effective in assessing the wider sustainability costs and benefits taking into account 
that these are public works with long life spans and significant impacts across institutional 
boundaries?  The research indicates a need to develop clear guidelines for investment decision 
making in order to better align with corporate sustainability objectives.  
Findings from the literature review indicate that a more sustainable approach to investment decision-
making framework should include: the incorporation of sustainability goals from corporate planning 
documents; problem definition and option generation using best practice investment management 
guidelines; improved guidelines for Business Case development using a combination of both Cost 
Benefit Analysis and Multi-Criteria Analysis; and an integrated public participation process. 
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1 Introduction 
The goal of sustainable development was formally adopted at the World Commission of Environment 
and Development in 1987 through Our Common Future also known as the Brundtland Report 
(WCED, 1987). Further global commitments to sustainable development were made through Agenda 
21, adopted by the heads of government at the Rio Earth Summit in 1992, and the Johannesburg 
Declaration on Sustainable Development in 2002 and, as a result, sustainability goals and indicators 
have been adopted widely by governments at all levels (Kates et al., 2005). 
“The Future We Want”, the outcome document from the United Nations Conference on Sustainable 
Development held in Rio de Janeiro, Brazil in 2012 (also known as Rio+20), promoted the need to 
achieve sustainable development through “economic, social and human development while facilitating 
ecosystem conservation, regeneration and restoration and resilience in the face of new and emerging 
challenges” (United Nations General Assembly, 2012). The challenge of achieving sustainable 
development requires concerted policy efforts and direction at the international level, whilst translating 
these to meaningful outcomes at the local, community level. 
	  
	  
Numerous approaches and terminologies relating to sustainability have been developed such as 
environmental assessment, triple bottom line, integrated design, whole systems design (Blizzard, 
2012), however Hacking (2008) considered that sustainability assessment is best placed to cover 
considerations of “Comprehensiveness”, “Strategicness” and “Integratedness”. A strong sustainability 
model is built on interdependence of the three spheres of economic, social and environmental, 
however O’Connor (2007) stated that the boundaries between them are often “fuzzy”. Sustainability 
also encompasses the concept of resilience thinking that considers the impact of climate change and 
human disturbance on complex systems and the need for adaptation (Xu & Marinova, 2013, 
Charnely, 2011). Birney (2010) asserted that the value to organisations in committing to sustainability 
include: driving efficiency gains; compliance with legislation; better management of risk; and 
managing reputation with internal and external stakeholders. 
2 Sustainability and Infrastructure Agencies  
Infrastructure services (water, transport, energy and communications) are critical to well functioning 
communities across the globe. Shen (2010) identified the importance of infrastructure to sustainable 
development through its ability to bring benefits across the economic, social, and environmental 
dimensions of society. Whilst ownership models enable greater involvement by the private sector in 
delivery, operation and maintenance; infrastructure services are considered to be public assets that 
are provided for common good. The unique features of infrastructure projects and programs include 
long life spans, impacts on land use of urban areas, impacts and benefits to local communities and 
consequences for local environments (Martland, 2012).  
The Australian Government’s procurement guidelines include the principle of sustainable procurement 
through “measuring and improving sustainability throughout the life of the procurement”. The 
guidelines state that a sustainability approach should allow “a capacity for development that can be 
sustained into the future” (Department of Finance). The Global Reporting Initiative (GRI) released its 
first sustainability reporting guidelines in 2000, and the guidelines are widely used for sustainability 
reporting across the globe by various industry sectors. The 2005 Sector Supplement for Public 
Agencies (GRI, 2005 pp.7-8) states that: 
“Given their size and influence, public sector agencies are expected to lead by example in reporting 
publicly and transparently on their activities to promote sustainability.” 
Definitions of sustainability vary widely, suggesting that public sector entities require further guidance 
on sustainability reporting (Guthrie & Farneti, 2008). In Australia, the major infrastructure providers in 
the water and transport sectors are public entities. Table 1 outlines a review of selected major water 
and transport entities in each state and territory revealing commitments to sustainability through 
statements evidenced in corporate strategies and reports.  
Table 1: Sustainability statements by selected Australian infrastructure agencies 
Organisation State/ 
Territory 
Document  Statement 
VicRoads Vic Sustainability and Climate 
Change Strategy 2010-
2015 
“Fostering a culture of leadership and best 
practice in sustainability and climate change” 
Melbourne 
Water 
Vic Setting Our Strategic 
Direction (2012) 
“We have developed a number of policies and 
processes to embed sustainability into our 
everyday work.” 
South Australia 
Water 
SA Our Charter (June, 2010) “14.3 Sustainable Future - to play a leading role in 
providing a sustainable and secure water supply 
for the community and minimize its impact on  the 
environment in accordance with governance 
policy” 
Department of 
Planning, 
Transport & 
SA DPTI Annual Report 
2012/13 
“The business of government will become 
characterised by: 
…solutions that are economically, socially and 
	  
	  
  
3 Sustainability in the Project Life Cycle 
Kassel (2010) defined public sector projects as “a temporary endeavor, undertaken, managed or 
overseen by one or more publicly funded organisations to create a unique product of public value.” 
Recognising the unique characteristics of public sector projects, as well as the need for greater 
transparency, government agencies across the world have developed guidance material for project 
management professionals with many Australian practices being built around industry guides such as 
the Project Management Book of Knowledge (PMBOK) published by the Project Management 
Institute (PMI, 2008) and the UK Government’s PRINCE2 (Projects IN Controlled Environments) and 
Gateway TM processes. PMBOK is an internationally recognised guideline on project management 
and describes the initiating stage as incorporating early decision-making around project selection that 
may include benefit measurement methods. Whilst a number of tools (such as AGIC, CEEQUAL, 
LEED, GBA) have been developed to guide sustainability in the subsequent planning, executing, 
monitoring and closing processes of projects, there is little guidance to incorporate sustainability, as a 
corporate strategic objective, in the initiating stage. 
Infrastructure ecologically sustainable.” 
 
ACTEW ACT Statement of Corporate 
Intent 2014/15 
“We provide safe, innovative and sustainable 
water, energy and related services to support the 
economic, cultural and social development of the 
Capital Region “ 
 
Main Roads  WA 2013 Annual and 
Sustainability Report 
“Our Sustainable Approach is to strive to be an 
organisation that integrates economic, social and 
environmental aspects into our decision making 
and seeks positive outcomes in each.” 
Water 
Corporation of 
WA 
WA Statement of Corporate 
Intent (2013/14) 
“How can we continue to sustainably deliver 
water, wastewater and drainage services to the 
WA Community while maintaining acceptable 
returns to our Shareholder and a price acceptable 
to our customers” 
Power & Water NT Health Safety 
Environment and Quality 
Policy (2013) 
“Our mission is to be a respected utility provider to 
the community and contribute to a sustainable 
future for the Northern Territory.” 
Department of 
Transport 
NT Strategic Plan 2014-2018 “Enable sustainable and active transport” 
Queensland 
Urban Utilities 
Qld 2014-2019 Corporate 
Plan 
“Deliver Sustainable growth” 
Department of 
Transport and 
Main Roads  
Qld Transport and Main 
Roads Strategic Plan 
2014-2018 
“We work with all of our stakeholders to ensure 
social, economic and environmental sustainability” 
Transport for 
NSW 
NSW Transport Environment 
and Sustainability 
Framework (June 2013) 
“TfNSW acknowledges the three spheres of 
sustainability: environment; social; and economic. 
The Framework focuses on the conservation and 
enhancement of air, water, soils, energy, 
resources and other factors in the environment 
needed for biodiversity and our communities.” 
Sydney Water NSW Environmental Plan 2014-
19 
“Position Sydney Water in the community as a 
trusted and sustainable service provider that 
enhances liveability and delivers value” 
	  
	  
 
Figure 1: Project Management Process Groups from PMBOK (PMI,2008) 
Public sector projects are delivered in complex, political environments with boundaries that are 
subject to change (Crawford & Helm, 2009). Young et al. (2012) found that the project management 
and investment management practices adopted in the state of Victoria in the initiating stage are “best 
practice” in comparison to other jurisdictions. The Investment Management Standard used in Victoria 
provides guidance around problem definition, solution definition, benefit definition, business case 
development, project management and asset management. Nevertheless, Young et al. concluded 
that, in practice, the focus on achieving defined project-level benefits within the investment decision 
making phase does not align with higher level strategic goals. 
Sanchez (2014) stated that “the social and environmental dimensions of sustainability are difficult to 
incorporate in programs and projects – the vehicles for executing the organization's strategy”. Kassel 
(discussing public sector projects) and Meskandahl (2010) both advocated the alignment of 
investment decision making for projects with business strategy. Shen (2010) emphasised the 
importance of pre-design feasibility studies in guiding project success and the need to incorporate 
sustainability considerations at this early stage. It may be concluded that investment management 
guidelines for infrastructure projects provide limited guidance in incorporating organisational 
sustainability objectives. 
4  CBA in Infrastructure Business Cases 
Given the value and significance of public infrastructure investments, major projects are subject to 
governance and regulatory checks within the initiating phase. In accord with government investment 
management guidelines, business cases are developed in the pre-investment stage for projects using 
Cost Benefit Analysis (CBA) as a supporting tool. A key focus from a stakeholder’s perspective is 
seen to be the need to achieve “value for money” which the Victorian Government defines as a 
balance between costs of a good or service and “a range of attributes including quality, performance 
standards, suitability, risk exposure, policy alignment, timeliness, convenience, resource use and 
social and environmental impacts” ” (Department of Treasury and Finance, 2013 p. 18).  
Discussions on CBA provide definitions ranging from a pure financial focus based on resource 
allocation and use (Hanley & Spash, 1993) to the consideration of net social benefits (Commonwealth 
of Australia, 2006).  Such an array of interpretations will reflect in the application of CBA across 
organisations and industry sectors. According to the United States Environmental Protection Agency, 
CBA evaluates “the favourable effects of policy actions and the associated opportunity costs of those 
actions” and it is desirable that “a policy’s net benefits to society be positive” (US EPA, 2010). 
4.1  Economic Considerations of CBA 
	  
	  
The Productivity Commission Report on Public Infrastructure (2014) discussed the weakness of 
governments in “scoping and developing transparent cost- benefit analyses” with subsequent impacts 
on coherent decision making. Whilst CBA is favoured by the Productivity Commission as a means to 
evaluate infrastructure options, the Productivity Commission also identified problems in its use 
including: 
• Optimism bias 
• Treatment of risk and uncertainty 
• Treatment of wider economic benefits 
According to Walker (2000), CBA assumes that the monetary value associated with one benefit is 
equivalent to the monetary value associated with another- however these benefits may be valued 
differently by society. In addition to the treatment of long-term impacts of infrastructure development 
works, CBA is also limited in its treatment of risk and uncertainty (Hanley & Spash, 1993). Forecasts 
for the wider economic benefits attributable to major infrastructure projects can overestimate or 
underestimate actual benefits, and may be limited in addressing distributional effects within a broad 
spatial scale (Meijers et al., 2012). Bell and Morse (2008) acknowledged that projects or programmes 
are based on political or administrative boundaries, and hence provide a “narrow perspective” in 
achieving broader sustainability objectives.  
4.2 Environmental Considerations of CBA 
A significant feature of environmental CBAs is the incorporation of valuations to ecosystem services 
as cost-benefit analysis continues to drive many resource decisions. Fisher et al. (2008) 
acknowledged advances that have been made to assign value to ecosystem services and outlined 
some 34 cases-studies that have been presented as peer reviewed articles linking ecosystem 
benefits capture to policy decisions. The article notes that further work needs to be done to connect 
the valuation of ecosystem services and human welfare. 
Knetsch (2005) was critical of contingent valuation methodologies that seek to assign values to 
commodities that are not traded in the markets such as Willingness to Pay (WTP) and Willingness to 
Accept (WTA). These are derived through various assumptions and may be problematic due to issues 
of bias from both respondents and in survey design (Hanley & Barbier, 2009). Gomez and Barton 
(2013) considered that stated preference techniques may be applicable to region-level infrastructure 
project assessments but also note that comprehensive benefit-cost analysis at multiple scales and 
resolutions at multiple locations is expensive.  
Despite the shortcomings of methodologies to assign a monetary value to ecosystem services, 
Richardson et al. (2014) considered that there have been some advances in Benefit Transfer 
techniques and that CBA incorporating ecosystem service valuation remains a good “starting point” 
for analysis, but that guidelines should be strictly followed in the use of these techniques. The need 
for further research is advocated in order to find ways to better integrate revealed preference methods 
for valuing ecosystem services and account for risk management plans within decision support 
methods such as CBA or MCA. (Markantonis et al., 2012). 
4.3 Social Considerations of CBA 
The research identifies clear weaknesses or gaps in the treatment of the social pillar of sustainability. 
US Environmental Protection Agency (2010, Ch.8 p.12) states:  
“Some consequences of environmental policies are difficult to represent in the definitive, quantitative 
terms of conventional social cost analysis. Irreversible environmental impacts, substantial changes in 
economic opportunities for certain segments of the population, social costs that span very long time 
horizons, socioeconomic effects on populations, and poorly-understood effects on large-scale 
ecosystems are difficult to capture in a quantitative BCA.” 
	  
	  
Hutchins & Sutherland (2008) discussed the limitations in current analysis on the social pillar of 
sustainability. At a corporate level, social sustainability may be assessed by social life cycle 
assessment that is based on environmental life cycle analysis (LCA). However, they state that many 
social indicators are subjective and qualitative and much more work needs to be done to fully 
integrate social dimensions into decision making processes and to consider the interdependencies 
between the economic, environmental and social pillars. 
4.4 Dealing with complexity 
Various studies highlight the perceived shortcomings of CBA in the context of sustainable 
infrastructure decision making. O’Connor (2006) stated that applying processes such as CBA is often 
ineffective when proposals are highly complex and evaluations should, instead, incorporate a 
“multiple bottom line of systems integrity and ethical engagement explored across economic, social 
and environmental spheres that are coevolving through time”. A holistic approach “understands 
systems as having complex interactions which can't (currently) be fully understood in terms of the 
sub-components which make up the full system” (Bond and Morrison-Saunders 2011). A clear 
definition of sustainability is important as a number of authors discuss the concepts of weak and 
strong sustainability that will drive different outcomes and approaches (Saez & Requena, 2007; Bond 
& Morrison-Saunders, 2011; Ness et al., 2007).  
In order to evaluate policy and project initiatives in the coastal zone, Turner et al (1996) identified the 
appraisal methodologies in order of ability to deal with complexity. Figure 2 is based on Turner’s 
spectrum of evaluation methods whereby an Extended Cost-Benefit Analysis is shown to have the 
greatest potential to capture sustainable development principles whilst meeting regulatory review 
requirements.  
 
Figure 2: Spectrum of Evaluation Methods modified from Turner et al (1996) 
5 Incorporating Sustainability into Decision Making 
The application of CBA alone in decision making for public sector works where there is no clear 
market value, nor an immediate financial impact is widely contested. Instead, Walker (2000) stated 
that decision making on complex policy matters requires the use of an appropriate set of ‘tools’ from a 
toolbox rather than using a single tool. A more sustainable approach draws on a variety of tools that 
provide a multi-dimensional assessment of options in project selection. 
5.1 Multi Criteria Analysis (MCA) and additional analysis 
	  
	  
Many studies have advocated the adoption of either MCA alone or a combination of MCA and CBA to 
support investment decision making. The Productivity Commission (2014) stated that there are 
numerous variations of MCA but it generally includes “defining policy objectives, determining a set of 
criteria to measure performance against each objective and assigning weights to criteria.” The 
Productivity Commission was critical of decision making process conducted by the ACT government 
for a transport project that used a Triple Bottom Line/ MCA approach. It stated that techniques such 
as MCA are not a suitable alternative to CBA as these are less reliable and do not represent overall 
community values. Given that government guidelines require CBA, Jenner (2010) discussed the merit 
of considering projects from a number of viewpoints through a combination of both CBA and MCA. 
Domènech et al. (2013) also favoured MCA in order to consider a wider array of factors in decision 
making than CBA allows. Gühnemann (2012) acknowledged that whilst the use of CBA and MCA in 
tandem has long been established, the effective implementation has proven “elusive”. Thus, clear 
guidelines are required to combine these methodologies to improve transparency in demonstrating 
the link between policy objectives (such as sustainability) and evaluation results. 
Various other evaluation techniques such as life cycle analysis (LCA), sustainability appraisals and 
emerging work in real options analysis (ROA) may be used to supplement CBA and MCA. In 
considering the incorporation of a range of analysis techniques, Yao (2011) proposed an integrated 
approach that considers an appropriate balance between economic, social and environmental 
perspectives and the "dynamic interactions between various factors on project performance". 
 
5.2 Public Participation 
CBA has benefits that include consistency and transparency but it is also technocratic and often used 
as a “black box” thus lacking participatory processes that take into consideration the wider impacts of 
decision making (Hanley & Barbier 2009). Spash (2009) contested that ecological economics that is 
driving the valuation of environmental services should be broadened to social ecological economics to 
capture notions of public participation and empowerment. Head (2007) advocated broader public 
participation in addressing deep and complex problems, however “community engagement” and 
“partnership” involving real power sharing is yet to be widely evidenced due to reluctance of 
government institutions to devolve control, together with the capacity of citizens to participate 
effectively. The benefits of active citizenry to increase transparency and integrity of decision making 
over top-down problem-solving was discussed by Head (2011), however collaborative forms of civic 
engagement are not widely adopted in the investment decision making process as they are 
considered to be costly and resource intensive. 
The International Association for Public Participation (IAP2, 2008) identified five types of participatory 
relationships as part of the widely adopted IAP2 Spectrum. These are informing, consulting, involving, 
collaborating and empowering with each level providing a progressively greater level of public impact. 
IAP2 advocates that the level of participation should be determined on the basis of goals, time frames 
and resources.  Serrao-Neumann (2014) noted the favourable arguments for using public participation 
processes such as the IAP2 framework in decision making, but also stated that this remains a 
challenge for both decision makers and practitioners particularly in relation to equity issues and 
inclusion of vulnerable groups. 
5.3 A sustainable approach 
In synthesising the findings from the literature review, a more sustainable approach to decision 
making requires the integration of a range of planning and assessment tools with participative 
engagement processes (Gibson, 2006). The literature suggests that a sustainable investment 
decision-making framework should include the following key elements: 
• The incorporation of sustainability goals from corporate planning documents into the decision 
making process; 
• Problem definition and option generation using investment management guidelines as 
evidenced by “best practice” investment management processes; 
• Improved guidelines for Business Case development using a combination both Cost Benefit 
	  
	  
Analysis and Multi-Criteria Analysis that may meet regulator requirements; and 
• An integrated public participation process based on the IAP2 spectrum. 
 
In addition, clear guidelines are required to support the use of these techniques. 
 
Figure 3 provides a conceptual framework for this approach. 
 
Figure 3: Conceptual framework for incorporating sustainability in Investment Decision Making 
6 Conclusion 
A review of selected public sector infrastructure agencies across Australia reveals that sustainability 
objectives are typically embedded in corporate strategies, however the level of commitment and 
definitions of sustainability vary.  Whilst sustainability tools are available to guide project 
implementation stages of project delivery, there are no clear guidelines or processes in place to guide 
how sustainability goals may be incorporated into investment decision making within a regulatory 
environment to determine what projects should proceed and in what form. 
A conceptual framework is provided to widen the approach to business case development to support 
the investment decision making process within the project initiation stage. It is proposed that 
enhanced sustainability outcomes can be achieved through: the incorporation of sustainability goals 
from corporate planning documents; problem definition and option generation using best practice 
investment management guidelines; improved guidelines for Business Case development using a 
combination of both Cost Benefit Analysis and Multi-Criteria Analysis; and an integrated public 
participation process based on the IAP2 spectrum. 
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